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FINAL REPORT FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG-048

ANALYTICAL SUMMARY

Two auger samples were taken from tank 241-BX-112 (BX-112). The samples were
received at the 222-S Laboratories and underwent safety screening analyses,
consisting of differential scanning calorimetry (DSC), thermogravimetric
analysis (TGA), bulk density, and determination of total alpha activity. As
appropriate, the results were compared to the safety screening limits at a
confidence level of 95%. All analytical results were within the action limits
stated in the SAP.

Based on the results of vapor monitoring prior to sampling, the BX-112 vapor
space is far below the lower explosive limit (LEL). None of the data indicate
that the tank is "unsafe" when compared to the criteria (energetics,
criticality, and flammability) in the Tank Safety Screening Data Quality
Objective (Dukelow, et al., 1995). However, the tank cannot be declared
"safe," as two full length profiles were not obtained by auger sampling. Core
sampling will be necessary to fully satisfy the DQO.

SCOPE

This document serves as the final report deliverable for the tank BX-112 auger
samples collected on November 16 and 17, 1995 (samples 95-AUG-047 and 95-AUG-
048). The 222-S Laboratories received, extruded, and analyzed each sample in
accordance with the SAP [1]. This report is broken into two parts. Part I
contains the revised narrative, final data tables, copies of the sample chain-
of-custody sheets, photographs of the extruded augers, and all raw data not
included in the original reoport. Part II consists of the original 45-day
safety screening report (which includes the DSC and TGA raw data).

TANK DOME SPACE FLAMMABILITY SCREENING

Prior to auger sampling, the vapor space of tank BX-112 was screened for
flammability issues. The results of combustible gas monitoring inside riser 3
of tank BX-112 are presented in Table 1. This measurement is conducted in the
field and recorded in the work package (work package for BX-112 auger sampling
is #ES-95-00217). The results indicated that the tank vapor space was at 0%
of the LEL, far below the action limit of 10% stated in the DQO [2].

Table 1. Characteristics of BX-112 Vapor Space as Determined by Combustible
Gas Monitoring.

Measurement Result

Lower Explosive Limit (LEL) 0%

Oxygen (0,) 20.9%

Total Organic Carbon (TOC) 11.3 ppm

Ammonia (NH ) 125 ppm

2
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SAMPLE RECEIPT, EXTRUSION. AND SUBSAMPLING

95-AUG-047

Auger sample 95-AUG-047 was collected from riser 3 of tank BX-112 on November
16, 1995. and extruded on November 21, 1995. This was a 50 cm (20 inch) auger
sampler, with 39 flutes (this was the first time that this auger was used. It
has twice as many flutes as the typical auger). The sample appeared fairly
homogeneous. The waste was a very wet, light-brown sludge, which tended to
drip from the auger onto the extrusion tray. Flutes 1-8 at the top of the
auger were bare. The material on flutes 9-16 appeared slightly less wet than
the lower portion of the sample. The material on flutes 9-16, totaling 45.8
grams, was segregated as the upper half-segment solids. Flutes 17-39
contained lumpy sludge (lumps disappeared upon subsampling). A total of 165.2
grams was subsampled as the lower half-segment solids. The half segment
subsamples were homogenized and subsampled for further laboratory analyses,
bulk density determination, and archiving.

95-AUG-048

Auger sample 95-AUG-048 was collected from riser 2 of Tank BX-112 on November
17, 1995, and extruded on November 21. This was a 50 cm (20 inch) auger
sampler, with 19 flutes. The sample appeared to be a homogeneous, medium-
brown, very wet sludge. Flutes 1-6 were bare. The sample was recovered on
flutes 7-19, and mostly dripped off of the auger onto the extrusion tray. Due
to the apparent length of the sample recovered [30 cm (12 inches)], the
moderate-to-low recovery (81.3 g), and the apparent homogeneity, the sample
was not subsampled into half segments, but homogenized at the whole-segment
level. Portions were then subsampled for bulk density determination and
further laboratory analyses and archiving.

ANALYTICAL RESULTS

BULK DENSITY

Three subsamples were submitted for bulk density determination by
centrifugation in a tared, graduated, via] per procedure LA-160-103, Rev. A-7.
The results ranged from 1.31 to 1.35 g/cm . These results are presented in
the summary tables. In order to conserve sample, duplicate analyses were not
conducted.

THERMOGRAVIMETRIC ANALYSIS (TGA)

Three samples were submitted for moisture content determination by TGA per
procedures LA-560-112, Rev. B-2, or LA-514-114, Rev. C-i (a different
procedure is used for each instrument). The samples were analyzed in
duplicate. The results are presented in the summary tables, and the raw data
scans are attached. All results were between 55.59 and 65.50 percent
moisture. The relative percent difference (RPD) between sample and duplicate
results for sample S95T003746 was 11.4%, which slightly exceeded the criterion

3
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of less than 10% given in the SAP. Inspection of the raw data (attached)
indicates that the sample and duplicate scans are similar in shape, except
that the weight loss for the sample result appears to begin at approximately
100 0C, instead of at ambient temperature. The chemist attributed this to
static charge holding the sample tray to the side of the furnace [3]. Once
the static charge was overcome, the weight loss scan appears very similar in
shape to to the scan of the duplicate sample (although the endpoint differs by
almost 7 weight percent). The sample was rerun in duplicate. The RPD for the
rerun was 1.71%. Both the original results and the results of the rerun are
included in the summary tables. The results of the rerun are noted by a "1"
next to the sample number.

DIFFERENTIAL SCANNING CALORIMETRY (DSCI

Three samples were submitted for determination of energetics by DSC per
procedure LA-514-113, Rev. C-I or procedure LA-514-114, Rev. C-1. The samples
were analyzed in duplicate. The results are presented in the summary tables,
and the raw data scans are attached. None of the samples exhibited exotherms.
Since none of the samples exhibited any exotherms, the statistical calculation
of an upper 95% confidence level for each sample is unnecessary.

ALPHA TOTAL

Three solids samples were submitted for total alpha analysis per procedure LA-
508-101, Rev. D-2. The samples were fused per procedure LA-549-141, Rev. D-0
prior to analysis. Two fusions were prepared per sample (for duplicate
results). Each fused dilution was analyzed twice; the results were averaged
and reported as one value. The highest result returned was 0.219 uCi/g, more
than two orders of magnitude below the action limit of 41 pCi/g. The upper
95% confidence level for each sample has been calculated and is presented in
Table 2. All of the adjusted results are far below the action limit of 41
pCi/g stated in the SAP. The RPD for sample S95T003751 was 22.3%. However,
no rerun was deemed necessary, as the 95% confidence limit upper value for
this sample was 0.336 pCi/g, far below the action limit of 41 pCi/g.

The alpha results reported by the lab are calculated assuming a density of 1.5
g/cm 3 for solid samples. As tie bulk density results recorded for these
samples are all below 1.5 g/cm , the alpha results reported remain
conservative per the calculation described in the SAP [1].

One of the two standards run with these samples exhibited a recovery slightly
outside the range specified in the SAP (110.2%). Since the result was so
close to being within range, and the sample results were far below the limit,
a rerun was deemed unnecessary. This result was well within the method
control limits of 72.3-125.9%. All quality control results are presented in
the summary tables.

4
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Table 2. Comparison of Total Alpha
(All units in pCi/g).

Notes: var(mean) - variance
LH - lower half; WS - whole
weighted mean - average for

Results at a Confidence Level of 95%.

of the mean; UH - upper half;
segment;
each auger given equal weight
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WM-TSAP-051, Rev. OA, Westinghouse Hanford Company, Richland,
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[3] Personal Communication with 8. D. Valenzuela, December 1, 1995.
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Sample Sample Duplicate Mean Var(Mean) Upper 95%
Description/ Result Result Confidence
Sample Number Limit

AUG-047 UH 0.187 0.178 0.182 2.025E-05 0.211
S95T003747

AUG-047 LH 0.175 0.219 0.197 4.84E-04 0.336
S95T003751

AUG-048 WS 0.183 0.170 0.176 4.23E-05 0.218
S95T003755

AUG-047, - - 0.183 5.12E-05 0.228
AUG-048 (weighted
combined mean)
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SAMPLE DATA SUMMARY
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Page: 129-feb-1996 09:30:50
A-0002-1

Final Report for Auger Samples 95-AUG-047/048, Tank BX-112
BX-112

CORE NUMBER: 95-AUG-047, 95-AUG-048
SEGMENT #: 95-AUG-047

SEGMENT PORTION: U UDDer Half of Segment
Action Limits

Sample# R A# Analyte Unit Lower Upper Standard %I Blank Result Duplicate Average RPD % Spk Rev % Det Limit Count Err%
S95T003745 Bulk Density of Sample 9/mL None None n/& n/a 1.350 n/a fl/a n/a n/a 5.00e-01 n/a
S95T003746 1 % Water by TGA on Perkin Elmer % None None 101.0 n/a 60.72 61.77 61.25 1.71 n/a n/a n/a
S95T003746 % Water by TGA on Perkin Elmer % None None 100.51 n/a 55.59 62.30 .95 11.4 n/a n/a n/a
S95T003746 DSC Exotherm on Perkin Elmer JoutLes/D -1.0e+01 Vn/a= ' 99.96 n/a 0.00e+00 0.00e+00 0.00e+00 0.00 n/a n/a n/a
695T003746 DSC Exotherm Dry Calculated Joules/g Dry -1.0e+01 91n/a n/a 0.Oe+00 0.ODe+00 0.00e+00 0.00 n/a n/a a
S95T003747 F Alpha of Digested Solid Lci/g -1.0e+01.: 92.971 <4.33e-03 1.87e-01 1.78e-01 1.82e-01 =4.93 n 5.47e-03 8.30E+0

L Lower Half of Segment: L Lower Halt of Seentqm
Action Limits

ISample# R A# Analyte Unit Lower Upper Standard % Blank Result Duplicate Average RPD % spk Rep % not Limit Count Err%
s95T003749 Bulk Density of Sample g/n None None n/a n/a 1.310 n/a n/a / n/a 5.00e-01 n/a
S95T003750 % Water by TGA on Perkin Elmer None None 100.5 / 63.37 63.52 63.45 0.24 n/a n/a
S95T003750 DSC Exotherm on Perkin Elmer Joules/g -1.Oe+01 fm.. 99.96 n/a 0.UOe+00 0.00e+00 0.00e+00 0.00 n/a n/a n/a
S95T0037h0 DSC Exotherm Dry Calculated Joutes/q Dry -1.0e+01 194=f n/a nla 0.00e+00 0.00e+00 0.O0e00 0.00 na n/a n/a
S95T003751 F Alpha of Digested Solid uCi/g -1.0e+0I1 __A____ 110.2 <3.12e-03 1.75e-01 2.19e-al 1.97e-01 22.3 98.47 3 .80e-03 8.1E+0

=> Limit violated
Boom > Selected Limit

C-)
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Page: 229-feb-1996 09:31:03
A-0002-1

Final Report for Auger Samples 95-AUG-047/048, Tank BX-112
BX-112

CORE NUMBER: 95-AUG-047, 95-AUG-048
SEGMENT #: 95-AUG-048

SEGMENT PORTION: W Whole Segment

SaUple# R nA#Anatyte nit A- Lower r Standard % Blank Result Duplicate Average RPD % S Rec % Det Limit Count Err%
S95T003753 Bulk Density of Sample g/mL None None n/a n/a 1.310 n/a a n/a n/a 5.00e-01 n/a
S95T003754 X Water by TGA using Mettler % None None 100.5 n/a 65.42 6 .50 65.46 0.12 n/a V/a n/a
S95T003754 1 DSC Exotherm Dry Calculated Joutes/g Dry -1.0e+O1 4fiE n/a n/a O.O0e+00 0.00e+0O 0.00e+00 0.00 n/a n/a na
S95T003754 I DSC Exotherm using Mettler Joules/g -1.0e+01 ..... . 92.44 n/al 0.00+v .Oe+ 0.00e+00 0.00 n/a n/a n/a
S95T003755 F Aipha of Digested Solid uci/g -1.0e+01 l M4I.l 92.971 <4.24e-03 1.83e-01 1.70e-01 1.76e-01 7.37 n/a 4 .98e-03 7.73E+00

=> Limit violated
=> Selected Limit

r
C-)
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CHAIN OF CUSTODY FORMS
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CHAIN-OF-CUSTODY RECORD FOR AUGER SAMPLING
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CHAIN-OF-CUSTODY RECORD FOR AUGER SAMPLING
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worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DP-'/_ REV. /
11/20/95 14:53

LABCORE Data Entry Template for Worklist#

Analyst: r C Instrument: BAOOO

Method: LO-160-103 Rev/Mod

Worklist Comment: BX-112 95-AUG-047 RISER 3 EXTRUSION

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACT

1 INSTCHKO1 EXTRUD01 SOLID

2 INSTCHKO2 EXTRUD01 SOLID

95000202 BX-112 3 SAMPLE S95TO03743 0 OLIQVOL1 SOLID

95000202 BX-112 4 SAMPLE 595T003743 0 DLIQWT01 SOLID

95000202 BX-112 5 SAMPLE S951003743 0 EST.G/ML SOLID

95000202 BX-112 6 SAMPLE S95T003743 0 EXTRUDOT SOLID

95000202 SX-112 7 SAMPLE s95T003743 0 LLIQWT01 SOLID

95000202 BX-112 8 SAMPLE S95T0D3743 0 NOTEBOOK SOLID

95000202 BX-112 9 SAMPLE S95T003743 0 SLDVOLOI SOLID

95000202 BX-112 10 SAMPLE S95T003743 0 SLDWT-01 SOLID N

95000202 BX-112 11 SAMPLE 595T003743 0 APPEAR01 SOLID P

95000202 BX-112 12 SAMPLE S95T003743 0 ORGVOL01 SOLID N

Final page for worklist #

Book #A

UAL FOUND DL UNIT

N/A

N/A

NIA mL

NIA (g

N/A g/mL

N/A Yf
N/A g

N/A [

N/A -ZAmL

NJA g

N/A

N/A 0mL

3662

An Signature Date Analyst ignature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 1

Page: 1

3662



worklistrpt Version 2.1 05/15/95 W HC-SD-WM-DP /5 REV.
11/20/95 14:54

LARCORE Data Entry Template for Worklist#

Analyst: Instrument: BAOOO

Method: LO-160-103 Rev/Mod

Worklist Comment: BX-112 95-AUG-048 RISER 2 EXTRUSION

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ - MATRIX

1 INSTCHKOl EXTRUD01 SOLID

2 INSTCHKO2 EXTRUDOl SOLID

95000202 SX-112 3 SAMPLE S951003744 0 DLIQVOL1 SOLID

95000202 BX-112 4 SAMPLE S95T003744 0 DLIOWT01 SOLID

95000202 BX-112 5 SAMPLE S95T003744 0 EST.G/ML SOLID

95000202 BX-112 6 SAMPLE S95T003744 0 EXTRUDD1 SOLID

95000202 BX-112 7 SAMPLE 595T003744 0 LLIQWT01 SOLID

95000202 BX-112 8 SAMPLE S95TD3744 0 NOTEBOOK SOLID

95000202 BX-112 9 SAMPLE 595T303744 0 SLDVOLO1 SOLID

95000202 BX-112 10 SAMPLE 595T003744 0 SLDWT-01 SOLID

95000202 BX-112 11 SAMPLE S95T003744 0 APPEAR01 SOLID

95000202 BX-112 12 SAMPLE S95T003744 0 ORGVOLO1 SOLID

Book # /A/__

ACTUAL FOUND DL UNIT

2 J-~ N/A

N/A

NIA mL

N/A _

N/A 9/mL

N/A

N/A g

N/A

N/A mL

N/A I_

NJA _

N/A mL

Final page for worklist # 3663

Analyst Signature Date Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 17

Page: 1

3663
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worklistrpt Version 2.1 05/15/95 WHC-SD-WM-DF- Y E Page: 1
11/21/95 15:08 , REV.

LABCORE Data Entry Template for Worklist# 3686

Analyst: Instrument: FUS01 jrp435 Book #

Method: LA-549-141 Rev/Mod () i

Worklist Comment: BX-112 FUSION01 3746->3747,3750->3751. RCJ

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

BLNK-PREP FUSION01

SAMPLE 595T003747 0 F FUSION01

.564 -> .aso
SAMPLE S95T003747 0 DOSE-02

DUP S95T003747 0 F FUSIONOl

DUP S95T003747 0 DOSE-02

SAMPLE S95T003751 0 F FUSION01

. - 1.16 -> . O-L 5 J
SAMPLE S95T003751 0 DOSE-02

DUP S95T003751 0 F FUSION01

.U 6 1 T .O0 1 0 DSEA
DUP 5T 071 0 DOSE-02

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

.gaS . $7) NLA g/L

N/A g/L

N/A mrad/hour

N/A g/L

NIA mrad/hour

N/A p a-5I g/L

N/A mrad/hour

N/A g/L

N/A mrad/hour

Final page for worklist # 3686

Analyst Sign ure Date Analyst Nignature D

///

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 13

95000202

95000202

95000202

95000202

95000202

95000202

95000202

95000202

BX-112

BX-112

BX-112

BX-112

BX-112

BX-112

BX-112

BX-112

at
LA--'r



worklistrpt Version 2.1 05/15/95 WHCSD W-DP-__, R _EV. /

11/21/95 15:22
LABCORE Data Entry Template for Worklist#

Analyst: Instrument: FUSO1 sprj 5S Book #

Method: LA-549-141 Rev/Mod -D - (j

Worklist Comment: BX- 112 FUSIONO1 3754-> 3755. RCJ

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 BLNK-PREP FUSIONOl SOLID L5o .&5 C N/A g/L

95000202 BX-112 2 SAMPLE S95T003755 0 F FUSION01 SOLID N/A .L g/L
. 4 14; 7g -) . aSO

95000202 BX-112 3 SAMPLE S95T003755 0 D0SE-02 SOLID N/A mrad/hour

95000202 BX-112 4 DUP S95T003755 0 F FUSIONOl SOLID .q y 4 2 0,q < N/A g/L

95000202 BX-112 5 DUP S95T003755 0 DOSE-02 SOLID N/A mrad/hour

Final page for

Abalyst Signatur Date

~~~Cc crf w.K

worklist # 693

Analystgf/ature Date

Data Entry Comments:

z J1 1 Kk
Units shown for QC (SPK & SmD) may not reflect the actual units. DL =
R = Replicate Number, A = Aliquot Code.

Detection Limit, S = Worklist Slot Number,

Page: 1

3693
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11/29/95 08:49
A-0004-1

WHC-SD-WM-DP-..A , REV._J

LABCORE Data Entry Template for Worklist# 3737

Analyst: SAF Instrument: AB300R Book# /ZO& t5-

Method: LA-508-101 Rev/Mod L-2- WHC-SD-WM-DP- 7, REV.
Worklist Comment: Determine sample size using Ludlum. SLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

@ALPHAO1 SOLID

@ALPHAO1 SOLID

@ALPHA01 SOLID

S95TO03747 0 F @ALPHAO1 SOLID
Analytes Requested ALPHAO1 , ALPHAO1E

95000202 BX-112

S95T003747 0 F @ALPHA01 SOLID

Final pa

fna st Signature Date

ge for worklist # 3737

AnayAt Sighature DAte

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

Page: 1

5 DUP



worklistdata Version 0.0 05/16/95
11/30/95 11:33

Page: 1
WHC-SD-WM-DP- ih', REV. /

LABCORE Completed Worklist Report for Worklist# 3737

Analyst: smf Instrument: AB15 Book#

Method: Rev/Mod WHC-SD-WM-DP-JiZ, REV._

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

S95T003747
S951003747
S95T003747
S95T003747

F

F

F
F

2ALPHAO1

@ALPHA01
@ALPHA01
&ALPHAO1
&ALPHAOI

&ALPHA01

2ALPHAO1

&ALPHA01

aALPHAO1

ALPHA01 SOLID 1.28E-05 1.19E-5 92.970 % Recovery
ALPHAO1E SOLID 1.00 4.62E+00 4.620 % Ct. Error
ALPHAGI SOLID 1 <4.33E-3 uCi/g
ALPHA01E SOLID 1.00 4.93E+02 493.000 % Ct. Error
ALPHA01 SOLID 1.00E+00 1.32E+00 1.320 uCi/g
ALPHACI SOLID N/A 1.87E-01 5.470e-003 uCi/g

ALPHA01E SOLID N/A 8.30E+00 0.000 % Ct. Error
ALPHA01 SOLID 1.87E-1 1.78E-1 4.930 RPD
ALPHAO1E SOLID 1.00 8.01E+00 8.010 % Ct. Error

Final page for worklist# 3737

Analyst Signature Date

Reviewer Sigqature

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

23
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STD
SLK-PREP

BLNK-PREP
BLNK/8E

SAMPLE
SAMPLE
DUP
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Date



WHC-SD0-\,A)P -/L tv/
WORKBOOK PAGE: STD1

AT: LA-508-101 D-2) STANDARD STANDARD REPLICATE
ype DETECTOR NUMBER 15 15

STD DISH SIZE 1 , 2, or 5 (MS) 2 2
Work List GROSS COUNTS (GC) 1969 1836

3737 COUNT TIME in MINUTES (CT) 30 30
Y-ZATor T5tf BACKGROUND in cpm (8KG) 0,43 0.43

AT SAMPLE SIZE In mL (SS) 10.000 10.000
§4#West CodePr/t5, DILUTION FACTOR (DF) I 1

!ALPHA01 STANDARD BOOK NUMBER (Std BN) 150852 150B52
'2}taI7Matrii'7 EFFICIENCY FACTOR (EFF) 0.2380 0.2380

LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 65.203 60.770
Catch Numbertt| Standard Value In pCI/mL 1.28E-05
95004193 Concentration in pCi/L 1.23E-02

A7Ren!!gt: ,.0 Replicate Concentration In pCi/L = 1.1SE-02
0 AVERAGE CONCENTRATION in pCi/L = 1.1921E-02

Sample Prep <
N/A Rs (Sample Count Rate) (TC / CT) - BKG

SamriplP ALPHA TOTAL pCi/L = Rs * 1000mUL * DF / (EFF * S* 2220000dpm/pCi)
WORKLIST#3737-STD ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mL/L
Instrument Code- Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I] * 1.96 * 100

WB26872 Detection Levels and Less Than Values are determined from Procedure LA-508-002.
jrepared By~x

CJO.
Chemist.

SLF ALPHA TOTAL CONCENTRATION in pCi/mL 1.19E-05 DETECTION
Analyst LEVEL

SMF 777Y1
Date Complete 1.23E-07

11/29/95 RELATIVE COUNTING ERROR = 4.6% pCi/mL
Analysis Date

11122/95
Analysis Time

10:00 PM

Sampe Point
BX-1 12

Analyst: CJO Date: 29-Nov-95

Signature of Chemist: SLF Date: V70 S.
STANDARD.WB1 Rev. 1.0 08101ML

24
I:\508101\%OUT\AT3737.WB1 11/29/95



WORKBOOK PAGE: BLANK2

AT: LA-508-101 (D-2)

NHC-SD-t G C I S' REV.__

SOLIDS BLNK-PREP REPLICATE

Sample PreM
NIA

SSampile
S9ST3747-BLNK

nsptrument Codw,
WB26872

P repared B
CJO

Chemist

Rs (Sample Count Rate) (TC I CT) - BKG
ALPHA TOTAL pCilg = Rs * 1000mL'L * OF / ( EFF * SS * Dg/L * 2220000dpm/pCi )

Relative Counting Error = [ I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) I * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g < 4.33E-03 DETECTION

Analyst LEVEL
SMF LESS THAN Value was Determined from Rmax. - :73

Date Complete 5.47E-03
11/29/95 RELATIVE COUNTING ERROR 493.0% pCi/g

Analysis Date
11/22/95

Analysis Time
10:00 PM

jample Point-,
BX-112

Analyst: CJO Date: 29-Nov-95

Signature of Chemist SLF Date: II I
BLANK WB1 Rev. 1.0 50811 ML

%i

AI508101 \OUT\AT3737.WB1

Type DETECTOR NUMBER is 15
BLNK-PREP DISH SIZE ( 1 , 2, orL) (MS) 2 2

ThcWork List#, GROSS COUNTS (GC) 19 15
3737 COUNT TIME in MINUTES _____ (CT) 30 30

7itTor TB ?t BACKGROUND in cpm (BKG) 0-43 0.43
AT SAMPLE SIZE in mL (SS) 0.100 0.100

s;Ag4Test Code4 DILUTION FACTOR (DF) 1 1
LPHA01 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.2464 2.2464

K1Matrid EFFICIENCY FACTOR (EFF) 0.2380 0.2380
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.514 0.361

'Batch Numbe
95004193 Blank Concentration In pCi < 4.33E-03

/7Rerun Replicate Concentration in pCIg < 3.04E-03
0 Maximum Concentration in pCI/g < 4.3304E-03

11/29/95



WORKBOOK PAGE: SAM4

AT: LA-508-101 (D-2)

9HC-SD-WM-DP 1, REV._/

SOLIDS SAMPLE REPLICATE
Type DETECTOR NUMBER 15 15

SAMPLE DISH SIZE 1,2 ,or 4 (MS) 2 2
' Work List GROSS COUNTS (GC) 595 765

3737 COUNT TIME in MINUTES (CT 30 30
~fltAT or TB 7777 BACKGROUND In cpm (BKG) 0.43 0.43

AT SAMPLE SIZE in mL (SS) 0.100 0.100
astCodeg% DILUTION FACTOR (DF) I I

( LPHA01 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.2464 2.2464
ZFmatrxt K EFFICIENCY FACTOR (EFF) 0.2380 0.2380
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 19.403 25.070

-'Batch Number-~
95004193 Blank Concentration in pCI/g 1.63E-O1
Rerun Replicate Concentration in pCi/g 2.11E-01

0 Average Concentration in pClIg 1.8735E-01
'ttSample Prep

FUSION01l
zsampwe #

S95T003747
bnstrment Code,

WB26872

Prepard By'
CJO

Chemist

Rs (Sample Count Rate) (TC / CT) - BKG
ALPHA TOTAL pCilg = Rs * 1000m[JL * DF I ( EFF * SS Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) J1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 1.87E-01 DETECTION

Analyst LEVEL
SMF

Date Complete 5.47E-03
11/29/95 RELATIVE COUNTING ERROR 8.3% pCi/a

Analysis Date
11/22/95

Analysis Time
10:00 PM

x ample Pint
BX-112

Analyst: CJO Date: 29-Nov-95

Signature of Chemist SLF Date: //30/ J-
SAMPLE.WB1 Rev 1.0 508101rL

26

1:\508101J OUTT3737.WB1 11/29/95



WORKBOOK PAGE: DUP5

AT: LA-508-101 (D-2)

WHC-SD-WM-DP-. /9f REV]_f

SOLIDS DUP REPLICATE
Type DETECTOR NUMBER ' 15 15
DUP DISH SIZE 1 , 2, or _ )(MS) 2 2

=Work List GROSS COUNTS (GC) 637 755
3737 COUNT TIME In MINUTES (CT) 30 30

A AT or TB BACKGROUND in cpm (BKG) 0.43 0.43
AT SAMPLE SIZE in mL (SS) 0.100 0.100

TestCode DILUTION FACTOR (DF) I I
gbALPHAOi DIGEST GRAMS of SOLIDS I L (DaL) 2.4264 2.4264

Mat xZt, EFFICIENCY FACTOR (EFF) 0.2380 0.2380
SOLID Le, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 20.803 24.737

iBatch Numbert&
95004193 Blank Concentration In pCilg 1.62E-01

w Rerun,3K Replicate Concentration in pCi/g 1.93E-01
0 Average Concentration in pCi/g 1.7761E-011

"A Sample Prep'
FUSION01
Sample

S95T003747
Instrument Code.

WB26872

Prepared By
CJO

Chemist

Rs (Sample Count Rate) = (TC / CT) - BKG
LPHA TOTAL pCi/g = Rs * 1000mLJL * DF ( EFF * SS Og/L * 2220000dpm/pCi)

Relative Counting Error = [j(The Square Root of TC + BKG * CT) / (TC - BKG * CT)j * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 1.78E-01 DETECTION

Analyst LEVEL
SMF

Date Complete 5.07E-03
11129195 RELATIVE COUNTING ERROR 8.0% pCi/g

Analysis Date
11122/95

"An alysis.,Time
10:00 PM

4-iamle Pint
BX-112

Analyst: CJO Date: 29-Nov-95

Signature of Chemist SLF Date: IL 30/s-
SAMPLE.WB1 Rev 1.0 508101 L

%7

I:\501 OIUTiAT3737.WB 111/29/95



11/29/95 )8:38
A-0004-1

WHC-SD-WM-DP- d, REV./5< \l
LABCORE Data Entry Template for Worklist# 3872

ILL -Instrument: ABOO

Method: LA-508-101 Rev/Mod _

Book# -

/17-0 95/

Worklist Comment: Determine sample size using Ludlum. SLF

S Type Sample# R A Test Matrix

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

@ALPHAO1 SOLID

@ALPHA01 SOLID

@ALPHAO1 SOLID

S95TOO3751 0 F @ALPHA01 SOLID
Analytes Requested: ALPHA01 , ALPHA01E

95000202 BX-112

S95T003751 0 F @ALPHAO1 SOLID

S95TOO3751 0 F @ALPHA01 SOLID

Final page for worklist # 3872

Ana yst ignature

Data Entry Comments:

Date

o r (e4, (-

naly Sigature Date

CLL c- -71- s/pI

// /:?, / <C

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

28

Analyst::

Group# Project

5 DUP

6 SPK

t a,-

Page: 1

-Lkl



worklistdata Version 0.0 05/16/95 Page:
11/30/95 16:15 WHC-SD-WM-DP-b_, REV.-/

LABCORE Completed Worklist Report for Worklist# 3872

I

Analyst: aki Instrument: AB18 Book#

Method: Rev/Mod

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

QALPHA01

@ALPHA01
&ALPHAG?

2ALPHA01

@ALPRA01

&ALPHAO1

aALPHA01

2ALPHA01

&ALPHAO1

2ALPHA01

ALPHAO1 SOLID 1.28E-05 1.41E-5 110.160 % Recovery
ALPHANiE SOLID 1.00 4.44E+00 4.440 % Ct. Error
ALPHA01 SOLID 1 <3.12E-3 uCi/g
ALPHAO1E SOLID 1.00 1.65E+02 165.000 % Ct. Error
ALPHAO1 SOLID 1.OOE+00 2.31E+00 2.310 uCi/g
ALPHA01 SOLID N/A 1.75E-01 3.800e-003 uCi/g
ALPHA01E SOLID N/A 8.51E+00 0.000 % Ct. Error
ALPHA01 SOLID 1.75E-1 2.19E-1 22.340 RPD
ALPHAO1E SOLID 1.00 7.48E+00 7.480 % Ct. Error
ALPHA01 SOLID 3.92E-02 3.86E-02 98.470 % Recovery

Final page for worklist# 3872

Analyst Signature Date

Reviee iga e

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

23

STO
SID

BLNK-PREP

BLNK-PREP
SLNK/BKG
SAMPLE

SAMPLE

DUP
DUP
SPK

S95T003751
S95T003751
S95T003751
595T003751
S95T003751

Date



WORKBOOK PAGE: STD1

AT : LA-508-101 (D-2)
WHC-SD-WM-DP- t _, REV

STANDARD

(

STANDARD REAPLIICATE

ypl |DETECTOR NUMBER 18 18
STD DISH SIZE 1_ 2or 5 , 2 (MS) 2 2

w Lorkit GROSS COUNTS (GC) 1978 1964
3872 COUNT TIME In MINUTES (CT) 30 30

iAr l..:?t . |BACKGROUND In cpm (BKG) 0.13 0.13
AT SAMPLE SIZE in mL (SS) 10.000 10.000

USt CO SKde ILUTION FACTOR (OF) 1 1
ALPHA01 PSTANDARD BOOK NUMBER (Std BN) 150862 150B52

M= r 77 |EFFICIENCY FACTOR (EFF) 0.2095 0.2095
LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 65.803 65.337

uarcn Number§j'§ ]Standard Value In pCI/mL 1.28E-05I
95004364 [Concentration in PCIIL 1.41E-02

R 14'>< [Replicate Concentration In pCI/L = 1.40E-02
0 !AVERAGE CONCENTRATION in pCiL. = 1.4098E-02

75ample Prep
NIA

s <.Sam.piqyt.
WORKLIST#3872-STD

sQtrument Code>
WB27809

71 repared By
CiO

m ChemIst .

Rs (Sample Count Rate) = (TC / CT) - BKG

ALPHA TOTAL pCi/L = Rs * 1000mL/L * OF / ( EFF * SS * 2220000dpm/pCi)
ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL
Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) I * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

SLF ALPHA TOTAL CONCENTRATION in pCi/mL 1.41 E-05 DETECTION
Analyst LEVEL

AKL
Date Complete 8.55E-08

11130195 RELATIVE COUNTING ERROR 4.4% pCi/mL
SAnalysis Datewk
1129195

Analysis Time.
02:00 PM

S mpe PCD: o
BX-1 12

Analyst: CJo Date: 30-Nov-95

Sintr fCemist: S LF Date: H/3
STANDARD.WB1 Rev. 1.0 508101 ML

30)

I:l508101\OUT\AT3872.WB1 11/30/95



WORKBOOK PAGE: BLANK2

AT: LA-508-101 (D-2)

WHC-SD-WM-DP- /fj, REV.

SOLIDS BLNK-PREP 11 REPLICATE
iI Typ , T 6 DETECTOR NUMBER is 18
BLNK-PREP ,DISH SIZE ( 1 o, 2 ,2___5 ) (MS) 2 2
Work List GROSS COUNTS (GC) 10 a

3872 COUNT TIME In MINUTES (CT 30 30
7AT , orzTflT' BACKGROUND In cpm (BKG) 0 13 0.13

AT SAMPLE SIZE In mL (SS) 0.100 0.100
est Coda ZDILUTION FACTOR (DF) I I

LALPHA011 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.2512 2.2512
,w ri EFFICIENCY FACTOR (EFF) 0.2095 0.2095

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.203 0.326
4,DatcN Numbers1.

95004364 Blank Concentration in pCi/g 1.94E-03
' Ru Replicate Concentration in pCI/g < 3.12E-03

0 Maximum Concentration in pCIlg < 3.1174E-03
/ ample Prefr

N/A
'4Samplet#

S95T3751-BLNK
qnstrument Code

W827809
MiPRtparedBy

CJO ,
AChemist '

Rs (Sample Count Rate) = (TC / CT) -1KG
ALPHA TOTAL pCi/g = Rs * 1 000mL/L *F / ( EFF * SS * Dg/L * 2220000dpm/pCi

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 196 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF LPHA TOTAL in pCi/g < 3.12E-03 DETECTION

Analyst LEVEL
AKL LESS THAN Value was Determined from Rs. _ _ _

Uata Complete 3.80E-03
11/30195 RELATIVE COUNTING ERROR 164.9% pCi/g

Analysis Date-ti
11129195

SAnal ysi Time,
02:00 PM
rample Point
BX-1 12

Analyst CJO Date: 30-Nov-95

Signature ofChemist: SLF Date: ///30195
BLANK.WB1 Rev. 1.0 b0 )1ML
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WORKBOOK PAGE: SAM4

AT: LA-508-101 (D-2)
WHC-SD-WM-DP- 5Y, REV.J

SOLIDS SAMPLE REPLICATE
Typm 'DETECTOR NUMBER - - -1______ 18

SAMPLE DISH SIZE ( 1 , 2, orn (MS) 2 2
W Ltjit' GROSS COUNTS (GC) 542 563

3872 COUNT TIME In MINUTES (CT) 30 30
z~A orTi-7 BACKGROUND in cpm (BKG) 013 0.13

AT SAMPLE SIZE In mL (SS) 0.100 0.100
Test Cod _ DILUTION FACTOR (DF) I IrPHALPHA01 DIGEST GRAMS of SOLIDS I L (D/L) 2.2512 2.2512

t4 EFFICIENCY FACTOR (EFF) 0.2095 0.2095
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 18317.937 1.7

Batch .Nwmber
95004364 Blank ConcentratIon in JCilg 1.71E-01

Re <rs Replicate Concentration In pCI/g 1.78E-01
0 Average Concentration in pCi/g 1.7468E-01

M, -twV te"I
FUSION01

S95T003751
,rtrment Code,

WB27809
pirgpr.4 By;

CJO
Chemist

Rs (Sample Count Rate) = (TC / CT) - 3KG
ALPHA TOTAL pCi/g = Rs * 1000mL/L * OF / ( EFF * SS * Dg/L * 2220000dpm/pCi

Relative Counting Error = [(The Square Root of TC + BKG * CT) / (TC - BKG * CT)j * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 1.75E-01 DETECTION

'Analyst LEVEL
AKL

pat&Complete 3.80E-03
11130195 RELATIVE COUNTING ERROR 8.5% pC/g

2Analysis Date
11129195
p fayis, Time

02:00 PM

BX-1 12

Analyst: CJO Date: 30-Nov-95

Signature of Chemist: SLF Date: Il /3o/' J
SAMPLEWBI Rev. 1.0 508101ML

zZ
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WORKBOOK PAGE: OUP5

AT: LA-508-10 (D-2)
WHC-SD-WM-DP-ZYIC, REV.7
SOLIDS DUP |REPLICATE

FUSION01
:,Smpue, 'A

S95T003751

WB27809
djrparud By

CJa
CHemist_

Rs (Sample Count Rate)
ALPHA TOTAL pCilg

= (TC / CT) - BKG
= Rs * 1000mL/L * DF / (EFF * SS * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG * CT) / (TC - BKG * CT) ] * 196 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 2.19E-01 DETECTION

SAnalyst LEVEL
AKL

D7, atW Cmpiet&,-, 3.64E-03
111130.95 RELATIVE COUNTING ERROR 7.5% pi/g 1

5 s Dat f
11129195

~,Analysis Tame.
02:00 PM

BX-112

Analyst: , , CJO Date: 30-Nov-95

Signature of Chemist: SLF Date: 1 /10 /9j
SAMPLE.WB1 Rev. 1.0 504101ML

;33

1:508101fUT\AT3872.WB1 11/30/95

Typ ' DETECTOR NUMBER 18 18
DUP DISH SIZE ( I , 2, or (MS) 2 2
W GROSS COUNTS (GC) 746 699
3872 COUNT TIME In MINUTES (CT) 30 30

Afor T ?%' BACKGROUND in cpm (5KG) 0.13 0.13
AT SAMPLE SIZE in mL (SS) 0.100 0.100

estCode: DILUTION FACTOR (DF) 1 1
dALPHA01 DIGEST GRAMS of SOLIDS / L (Dg/L) 2.3524 2.3524

Matri ttEFFICIENCY FACTOR (EFF) 0.2095 0.2095
SOLID Lc, Rmax, or RS,(SAMPLE RATE) as APPROPRIATE 24.737 23.170

95004364 Blank Concentration in pCilg 2.26E-01
Runwfl Replicate Concentration In pCIlg 2.12E-01

0 Average Concentration In pCilg 2.1894E-01



WORKBOOK PAGE: SPIKE6

AT: LA-508-101 (D-2)

WHC-SD-WM-DP-Za, REV. /

SPIKED SAMPLE SPIKE REPLICATE
Sgt ATYP ~f DETECTOR NUMBER _ 18 18

SPK DISH SIZE 1 , 2 or 5 (MS) 2 2
&x @r!rt< 4 TOTAL COUNTS (TC) 53723 55150

3872 COUNT TIME in MINUTES (CT) 30 30
,tCzB2Ik BACKGROUND in cpm (BKG) 0.13 0.13

AT SAMPLE VOLUME in mL (Spiked Vial) (SS) 0.100 0.100
4tTnoe SAMPLE DILUTION FACTOR (Spiked Vial) (DF) 1 1

LPHA01 DIGEST GRAMS of SOLIDS / L (Dq/L) 2.2512 2.2512
2 Mirv< SPIKE VOLUME in mL (SVoI) 0.100 0.100

SOLID SPIKE DILUTION FACTOR (SDF) 1 1
H tJv.aNi $SPIKE BOOK NUMBER (Spk BN) 119843 119B43

95004364 SPIKE VALUE in pCi/mL (SVal) 3.9219E-02 3.9219E-02
t Rej( INSTRUMENT EFFICIENCY FACTOR (EFF) 0.2095 0.2095

0 SAMPLE + SPIKE pCilq (S+S) 1.71E+01 1.76E+01
pla.Pr.e AVERAGE or MAXIMUM pCi/g in SAMPLE

Rs (Sample Count Rate)

FUSION01

S95T003751
4,tument Code

WB27809
Prenpared By

C.10

SLIF

AKL
iate t.,ompiete

11/30/95
JAnalysis Date

1.7466E-01

= (TC / CT) - BKG
SAMPLE + SPIKE pCi/g = Rs * 1000mL/L * DF / ( EFF * SS * Dg/L *22200OOdpm/pCi
QC ACTUAL = SVal
QC FOUND = (((S+S pCi/g - SAMPLE pCi/g) * ((SDF/(SVol*1000))/(DF/SS/Dg/L))))
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL) *100

11129/95 IQC ACTUAL = 3.92E-02
Anafysis Timer IQC FOUND = 3.86E-02

02:00 PM JAVG. PERCENT SPIKE RECOVERY = 98.5%

BSampe P12nt
BX-li2

Analyst: CJO Date: 30-Nov-95

Signature of Chemist: ____ __ SLF Date: 11 f1
SPIKE.WB1 Rev. 1.0 50101ML
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11/29/95 08:39
A-0004-1

LABCORE Data Entry Template for Worklist# 3873
Page: 1

Analyst: S__ -Instrument: AB00 /5 Book# )5b f-f5

Method: LA-508-101 Rev/Mod _)- Z WHC-S-WM-OP_-Z_2, REV.

Worklist Comment: Determine sample size using Ludlum. SLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

@ALPHAO1 SOLID

@ALPHA01 SOLID

@ALPHA01 SOLID

S95TOO3755 0 F @ALPHA01 SOLID
Analytes Requested: ALPHA01 , ALPHAO1E

95000202 BX-112

S95TOO3755 0 F @ALPHA01 SOLID

Final page for worklist # 3873

Analyst Signature Date AnalystSignattre Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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worklistdata Version 0.0 05/16/95 Page:
11/30/95 11:32

LABCORE Completed Worklist Report for Worklist# 3873

Analyst: smf Instrument: AB15 Book#

Method: Rev/Mod WHC-SD-WM-DPK I, REV-J

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

S95T003755
S95T003755
S95T003755
S95T003755

F

F
F
F

@ALPHAO1
@ALPHA01
&ALPHAO1

@ALPHA01

aALPHAO1

2ALPHAO1

@ALPHAO1
@ALPHA01
aALPHA01

ALPHA01 SOLID 1.28E-05 1.19E-5 92.970 % Recovery
ALPHAN1E SOLID 1.00 4.62E+00 4.620 % Ct. Error
ALPHAO1 SOLID 1 c4.24E-3 uCl/g

ALPHAO1E SOLID 1.00 4.93E+02 493.000 % Ct. Error

ALPHA01 SOLID 1.0OE+00 1.36E+00 1.360 uCi/g

ALPHA01 SOLID N/A 1.83E-01 4.980e-003 uCi/g

ALPHAO1E SOLID N/A 7.73E+00 0.000 % Ct. Error

ALPHA01 SOLID 1.83E-1 1.70E-1 7.370 RPD

ALPHAO1E SOLID 1.00 7.92E+00 7.920 % Ct. Error

Final page for worklist# 3873

Analyst Signature Date

Reviewer Sidnature

Analyst signature

ate

Units shown for QC (BLKIBKG) may not reflect the actual units.
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1 STD
1 SID
2 9LNK-PREP
2 BLNK-PREP
3 BLNK/BKG
4 SAMPLE
4 SAMPLE

5 DUP
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WORKBOOK PAGE: STD1

AT: LA-508-101 (0-2)

wC-SDWM-P-bL , REV._/

STANDARD STANDARD REPLICATE

Type DETECTOR NUMBER 15 15
STD DISH SIZE Li 2, or 5) (MS) 2 2

Work List GROSS COUNTS (GC) 1969 1836
3873 COUNT TIME In MINUTES (CT) 30 30

:9AT o Bj?| g BACKGROUND in cpm (BKG) 0.43 0.43
AT SAMPLE SIZE In mL (SS) 10.000 10.000

sy ATest CodwW~fi.Kt DILUTION FACTOR (DF) 1 1
ALPHA01 STANDARD BOOK NUMBER (Std BN) 150B52 150152

t Ma#rI'|| n2C EFFICIENCY FACTOR (EFF) 0.2380 0.2380
LIQUID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 65.203 60.770

Batch 0umbr wStandard Value in pCi/mL 1.28E-05
95004367 Concentration In MCi/L 1.23E-02
Rerunrv 7<-.ReplIcate Concentration in pCi/L - 1.15E-02

0 AVERAGE CONCENTRATION in UCi/L = 1.1921E-02
Sample Prep

N/A
Sample #-

WORKLIST#3873-STD
Instrument Code.

W826872
. Prepared By

CJO
Chemist....

Rs (Sample Count Rate) = (TC I CT) - BKG
ALPHA TOTAL pCi/L = Rs * 1000mLIL * DF / (EFF * SS * 2220000dpm/pCi)
ALPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mL/L
Relative Counting Error = (I(The Square Root of TC + BKG * CT) / (TC - BKG * CT)I] 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002

SLF ALPHA TOTAL CONCENTRATION in pCi/mL 1.19E-05 DETECTION
Analyst LEVEL

SMF
Date Complete 1.23E-07

11/29195 RELATIVE COUNTING ERROR 4.6% pCi/mL
Analysis Date

11122/95
Analysis Time

10:00 PM

rSampe Point
BX-112

nal st A CJO Date: 29-Nov-95

ISignature of Chemist:
STANDARD WB1 Rev. 1.0

Date: /1/20 /_

37

:\508101\OUT\AT3873.WBI

SLF
508woIMI

11/29/95



WORKBOOK PAGE. BLANK2

AT: LA-508-101 (D-2)
WH-SD-WM-DP-L S1, REVJ

SOLIDS BLNK-PREP REPLICATE
DETECTOR NUMBER 15 15

BLNK-PREP DISH SIZE ( 1,2,or 5) (MS) 2 2
GROSS COUNTS (GC) 20 15

3873 COUNT TIME in MINUTES CT 30 30
BACKGROUND in cpm (BKG) 0.43 0.43

AT AMPLE SIZE In mL (SS) 0.100 0.100
DILUTION FACTOR (DF) 1 1

LPHAOI DIGEST GRAMS of SOLIDS I L (Dg/L) 2.4668 2.4668
EFFICIENCY FACTOR (EFF) 0.2380 0.2380

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 0.552 0.361

95004367 Blank Concentration in pWClg < 4.24E-03
Replicate Concentration In pCilg < 2.77E-03

0 Maximum Concentration In pCig < 4.2363E-03

NIA

S95T3755-BLNK

WB26872

CJO
C1mME.

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1000mL/L * DF / (EFF '55 * Dg/L * 2220000dpm/pCi)

Relative Counting Error = [I(The Square Root of TC + BKG *CT) / (TC - BKG * CT) 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g < 4.24E-03 DETECTION

LEVEL
SMF LESS THAN Value was Determined from Rmax.

4.98E-03
11129195 RELATIVE COUNTING ERROR 493.0% pCilg

11122/95

10:00 PM

BX-1 12

nalyst:/ A CJO Date: 29-Nov-95

signature of Chemist: - SLF Date: /?o/9C
bLAN..vMMI Rev. 1.U S DU U1ML
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WORKBOOK PAGE: SAMA 2

AT: LA-508-1O1 (D-2)

W'C S-WM-DP-/jf, REV. /
SOLIDS SAMPLE REPLICATE

Type, DETECTORNUMBER 15 15
SAMPLE DISH SIZE (1,2,or 5 (MS) 2 2

Work List GROSS COUNTS (GC) 773 681
3873 COUNT TIME In MINUTES __ (CT) 30 30

37AT or T Bt 4  BACKGROUND in cpm (BKG) 0.43 0.43
AT SAMPLE SIZE in mL (SS) 0.100 0.100

Test CodeXffl DILUTION FACTOR (DF) I I
LPHA01 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.4668 2.4668

A atr Ix,/ EFFICIENCY FACTOR (EFF) 0.2380 0.2380
SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 25.337 22.270

VlBatch NumneW
95004367 Blank Concentration In pCi/g 1.94E-01

,t Rerun44 :y Replicate Concentration In pCI/g 1.71E-01
0 Average Concentration in pC lg 1.8263E-01

,nSample Prep
FUSION1
Sample #r
S95T003755

jnstrument Code
WB26872

,Prepared By_
CJO

7'Chemist

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCi/g = Rs * 1000mL/L * DF / ( EFF * SS Dg/L * 2220000dpm/pCi ) .

Relative Counting Error = [ |(The Square Root of TC + BKG CT) / (TC - BKG * CT) ] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 1.83E-01 DETECTION

AnalystJ. LEVEL
SMF ______

Date Complete 4.98E-03
11/29/95 RELATIVE COUNTING ERROR 7.7% pCi/g

Analysis Date
11/22/95

wAnfllysis Timer
10:00 PM

,'g Sample Point
BX-112

nalyst: CJO Date: 29-Nov-95

Signature of Chemist: SLF Date: E
SAMPLE.WB1 Rev. 1.0 -' 508TIfML

1:\508101 UTAT3873.WB1
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Il iO.C2DWMP fL, REV.
WORKBOOK PAGE: DUP5

AT: LA-508-101 (D-2) SOLIDS DUP REPLICATE
4 Type.. 4 DETECTOR NUMBER 15 15
DUP DISH SIZE 1, 2, or5 __ (MS) 2 2

WPrkL~ist GROSS COUNTS (GC) 675 650
3873 COUNT TIME in MINUTES (CT) 30 30

EAT orTB ? BACKGROUND in cpm (BKG) 0.43 0.43
AT SAMPLE SIZE in mL (SS) 0.100 0.100

TestCodes V DILUTION-FACTOR (DF) I 1
(rALPHA01 DIGEST GRAMS of SOLIDS I L (Dg/L) 2.4084 2.4084
, 5 Mat7rIxtn EFFICIENCY FACTOR (EFF) 0.2380 0.2380

SOLID Lc, Rmax, or Rs,(SAMPLE RATE) as APPROPRIATE 22.070 21.237
<Batch Numberfi/i

95004367 Blank Concentration In 2CI/g 1.73E-01
RRF Replicate Concentration In pCi/g 1.67E-01

0 Average Concentration in pCI/g 1.7016E-01
Sample Prep" #

FUSION01
Sam pie #
S95T003755

Instrument Code
WB26872.

.Prepared By
CJO

Chemist

Rs (Sample Count Rate) = (TC / CT) - BKG
ALPHA TOTAL pCig = Rs * 1000mL'L * DF I ( EFF * SS *DgL * 2220000dpm/pCi)

Relative Counting Error = [ (The Square Root of TC + BKG CT) / (TC - BKG * CT)l] * 1.96 * 100
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

v RESULTS v
SLF ALPHA TOTAL in pCi/g 1.70E-01 DETECTION

A_nalyst LEVEL
SMF

Date Complete 1 5.10E-03
11/29/95 RELATIVE COUNTING ERROR 7.9% pCI/g

Analysis Date
11/22/95

r. ,Analysis Time
10:00 PM
?~SmpePoint
BX-112

Analyst: ___ CJO Date: 29-Nov-95

Signature of Chemist: SLF Date: / 30 ~

SAMPLE.WB1 Rev. 1.0 5P101 ML

1:\508101\OUT\AT3873WB1 11 t29/95



WestinghouseO Hanford Company

P.O. Box 1970 Richland, WA 99352 PART II

WHC-SD-WM-DP- J I//REV.J

WHC-SD-WM-DP-157, REV. 0

ANALYTICAL SERVICES

45-DAY SAFETY SCREENING RESULTS FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG 048

DATE PRINTED: NOVEMBER 30, 1995
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WHC-SD-WM-DP- /51, REV._
WHC-SD-WM-DP-157, Rev. 0

45-DAY SAFETY SCREENING REPORT FOR TANK 241-BX-112,
AUGER SAMPLES 95-AUG-047 AND 95-AUG-048

ANALYTICAL SUMMARY

Two auger samples were taken from tank 241-BX-112 (BX-112). The samples were
received at the 222-S Laboratories and underwent safety screening analyses,
consisting of differential scanning calorimetry (DSC), thermogravimetric
analysis (TGA), bulk density, and determination of total alpha activity. As
appropriate, the results were compared to the safety screening limits at a
confidence level of 95%. All analytical results were within the action limits
stated in the SAP.

Based on the results of vapor monitoring prior to sampling, the BX-112 vapor
space is far below the lower explosive limit (LEL). None of the data indicate
that the tank is "unsafe" when compared to the criteria (energetics,
criticality, and flammability) in the Safety Screening Data Quality Objective
(Dukelow, et al., 1995). However, the tank cannot be declared "safe," as two
full length profiles were rot obtained by auger sampling. Core sampling will
be necessary to fully satisfy the DQD.

Any additional analyses on the BX-112 auger samples will be included in a
revision to this report.

SCOPE

This document serves as the 45-day report deliverable for the tank BX-112
auger samples collected on November 16 and 17, 1995 (samples 95-AUG-047 and
95-AUG-048). The 222-S Laboratories received, extruded, and analyzed each
sample in accordance with the SAP [1]. Included in this report are the
primary safety screening results obtained from the analyses, and copies of all
DSC and TGA raw data scans as requested in the SAP. The results of tank dome
space flammability screening are also included.

No additional testing to support safety screening analyses for these auger
samples is required. Any additional analyses conducted by the 222-S
Laboratories on these auger samples will be included in a revision to this
report.

TANK DOME SPACE FLAMMABILITY SCREENING

Prior to auger sampling, the vapor space of tank BX-112 was screened for
flammability issues. The results of combustible gas monitoring inside riser 3
of tank BX-112 are presented in Table 1. This measurement is conducted in the
field and recorded in the work package (work package for BX-112 auger sampling
is #ES-95-00217). The results indicated that the tank vapor space was at 0%
of the LEL, far below the action limit of 10% stated in the DQO [2].
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WHC-SD-WM-DP-157, Rev. 0

Table 1. Characteristics of BX-112 Vapor Space as Determined by Combustible
Gas Monitoring.

Measurement Result

Lower Explosive Limit (LEL) 0%

Oxygen (0,) 20.9%

Total Organic Carbon (TOC) 11.3 ppm

Ammonia (NH,) 125 ppm

SAMPLE RECEIPT, EXTRUSION, AND SUBSAMPLING

95-AUG-047

Auger sample 95-AUG-047 was collected from riser 3 of tank BX-112 on November
16, 1995. and extruded on November 21, 1995. This was a 50 cm (20 inch) auger
sampler, with 39 flutes (this was the first time that this auger was used. It
has twice as many flutes as the typical auger). The sample appeared fairly
homogeneous. The waste was a very wet, light-brown sludge, which tended to
drip from the auger onto the extrusion tray. Flutes 1-8 at the top of the
auger were bare. The material on flutes 9-16 appeared slightly less wet than
the lower portion of the sample. The material on flutes 9-16, totaling 45.8
grams, was segregated as the upper half-segment solids. Flutes 17-39
contained lumpy sludge (lumps disappeared upon subsampling). A total of 165.2
grams was subsampled as the lower half-segment solids. The half segment
subsamples were homogenized and subsampled for further laboratory analyses,
bulk density determination, and archiving.

95-AUG-048

Auger sample 95-AUG-048 was collected from riser 2 of Tank BX-112 on November
17, 1995, and extruded on November 21. This was a 50 cm (20 inch) auger
sampler, with 19 flutes. The sample appeared to be a homogeneous, medium-
br'own, very wet sludge. Flutes 1-6 were bare. The sample was recovered on
flutes 7-19, and mostly dripped off of the auger onto the extrusion tray. Due
to the apparent length of the sample recovered [30 cm (12 inches)], the
moderate-to-low recovery (81.3 g), and the apparent homogeneity, the sample
was not subsampled into half segments, but homogenized and subsampled at the
whole-segment level. Portions were then subsampled for bulk density
determination and further laboratory analyses and archiving.
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ANALYTICAL RESULTS

BULK DENSITY

Three subsamples were submitted for bulk density determination by
centrifugation in a tared, graduated, via] per procedure LA-160-103, Rev. A-7.
The results ranged from 1.31 to 1.35 g/cm . These results are presented in
the summary tables. In order to conserve sample, duplicate analyses were not
conducted.

THERMOGRAVIMETRIC ANALYSIS (TGA)

Three samples were submitted for moisture content determination by TGA per
procedures LA-560-112, Rev. B-2, or LA-514-114, Rev. C-I (a different
procedure is used for each instrument). The samples were analyzed in
duplicate. The results are presented in the summary tables, and the raw data
scans are attached. All results were between 55.59 and 65.50 percent
moisture. The relative percent difference (RPD) between sample and duplicate
results for sample S95T003746 was 11.4%, which slightly exceeded the criterion
of less than 10% given in the SAP. Inspection of the raw data (attached)
indicates that the sample and duplicate scans are similar in shape, except
that the weight loss for the sample result appears to begin at approximately
100 CC, instead of at ambient temperature. The chemist attributed this to
static charge holding the sample tray to the side of the furnace [3]. Once
the static charge was overcome, the weight loss scan appears very similar in
shape to to the scan of the duplicate sample (although the endpoint differs by
almost 7 weight percent). The sample was rerun in duplicate. The RPD for the
rerun was 1.71%. Both the original results and the results of the rerun are
included in the summary tables. The results of the rerun are noted by a "1"
next to the sample number.

DIFFERENTIAL SCANNING CALORIMETRY (DC)

Three samples were submitted for determination of energetics by DSC-per
procedure LA-514-113, Rev. C-i or procedure LA-514-114, Rev. C-1. The samples
were analyzed in duplicate. The results are presented in the summary tables,
and the raw data scans are attached. None of the samples exhibited exotherms.
Since none of the samples exhibited any exotherms, the statistical calculation
of an upper 95% confidence level for each sample is unnecessary.

ALPHA TOTAL

Three solids samples were submitted for total alpha analysis per procedure LA-
508-101, Rev. D-2. The samples were fused per procedure LA-549-141, Rev. D-0
prior to analysis. Two fusions were prepared per sample (for duplicate
results). Each fused dilution was analyzed twice; the results were averaged
and reported as one value. The highest result returned was 0.219 pCi/g, more
than two orders of magnitude below the action limit of 41 pCi/g. The upper
95% confidence level for each sample has been calculated and is presented in
Table 2. All of the adjusted results are far below the action limit of 41
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pCi/g stated in the SAP. The RPD for sample S95T003751 was 22.3%. However,
no rerun was deemed necessary, as the 95% confidence limit upper value for
this sample was 0.336 4Ci/g, far below the action limit of 41 pCi/g.

The alpha results reported by the lab are calculated assuming a density of 1.5
g/cm 3 for solid samples. As the bulk density results recorded for these
samples are all below 1.5 g/cm3, the alpha results reported remain
conservative per the calculation described in the SAP [1].

One of the two standards run with these samples exhibited a
outside the range specified in the SAP (110.2%). Since the
close to being within range, and the sample results were far
a rerun was deemed unnecessary. This result was well within
control limits of 72.3-125.9%. All quality control results
the summary tables.

recovery slig
result was so
below the li
the method

are presented

Table 2. Comparison of Total Alpha Results at a Confidence Level of 95%.

Sample Sample Duplicate Mean Var(Mean) Upper 95%
Description/ Result Result Confidence
Sample Number Limit

AUG-047 UH 0.187 0.178 0.182 2.025E-05 0.211
S95T003747

AUG-047 LH 0.175 0.219 0.197 4.84E-04 0.336
595T003751 I

AUG-048 WS 0.133 0.170 0.176 4.23E-05 0.218
S95TO03755 5:t_

AUG-047, - 10.183 5.12E-05 0.228
AUG-048 (weighted
combined mean)

Notes: var(mea
LH - lower hal
weighted mean

n) - variance
f; WS - whole
- average for

of the mean; UH - upper half;
segment;
each auger given equal weight

htly

mit,

in
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SAMPLE DATA SUMMARY
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06-dec-1995 11:25:56
A-0002-1

45 -Day Report for Auger Samples 95-AUG-047, 95-AUG-048
BX-112

CORE NUMBER: 95-AUG-047, 95-AUG-048
SEGMENT #: 95-AUG-047

SEGMENT PORTION: U Upper Half of Segment
Action Limits

Sampe# R A# Analyte Unit Lower Upper Standard % Blank Result Duplicate Average RPO % Sk Rec % Det Limit Count Err%S95T003745 Bulk Density of Sample g/mL None None n/a n/a 1.350 n/a n/a n/a n/a 5.00e-01 n/a
S95T003746 1 % Water by TGA on Perkin Elmer % None None 101.0 n/a 60.72 61.77 61.25 1 .71 n/a n/a n/aS95T003746 % Water by TGA on Perkin Elmer % None None 100.5 n/a 55.59 62.30 58.95 11.4 n/a n/a n/aS95T003746 DSC Exotherm on Perkin Elmer Joutes/q -1o.0+1 t 1Ei4 99.97 n/a 0.Oc+0O 0.Oe+DO 0.00e+00 0.00 n/a n/a n/aS95T003746 |DSC Exotherm Dry Calculated Joules/g Dry -1.0e+01.j:480i n/n n/a 0.0oe+Q .OOe+0 0.00e+00 0.00 n/a n/a n/aS95T0D3747 |F |Alpha of Digested Solid juCi/j -1.e+1 410 92.97 <4.33e-03 1.87e01 1.7 8edl 1.B2-01 4.93 n/a 5.47e-03 8.30E+00

L Lower Hatt of Segment: L Lower Half of Segment
Action Limits

S.mPle# R A# Anatyte lUnit Lowerl Upper Standard , Lank R , Dup ;cate Average RPD X Spk Rec % Bet Limit Count Err%S9nuOy74y uuk Density of Sample j/mL None- None n/a n/. 1.310 n/a n/a n/a n/a 5.Oe-O1 n/aS95T003750 1 % Water by TGA on Perkin Elmerj% None None ion5 J n/a 63.37 63.521 63.45 0.24 n/a n/aS95T003750 DSC Exotherm on Perkin Elmer lJoutes/s -1-0e+O01 4,80.0 99.97 n/a .. ;fle+I0 D.D000) 0.0e+ 0.00 n/a n/a n/n
S951003750 JOSC Exotherm Dry Calculated IJoules/q Dry -1.e01- 4fl.0 n/. n/a O.D0c+OD 0.O0e+OD 0.00e+D0 0.00 n/Q4 naa n/595T003751 IF jAtpha of Digested Solid juCi/751.O+-1 41.T 110 2 3.2c 03 I.T5e-01 2.19e-01 1.97e-01 22.3 98.47 3.80e-03 8.51E+00

=> Limit violated
=> Selected Limit

It,
(41

M
-D1

:E

63

ci

Page: 1



Page 2
06-dec-1995 11:26:07
A-0002-1 | IM I f i

45-Day Report for Auger Samples 95-AUG-047, 95-AUG-048
BX-112

CORE NUMBER: 95-AUG-047, 95-AUG-048
SEGMENT #: 95-AUG-048

SEGMENT PORTION: W Whole Segment
[ Action Limits

Sample# RJA# Analyte Unit j Lower Upper Standard % Blank Result Duplicate Average RPD % SnIc Rec % Det Limit Cunt Err..
S95T003753 I k D4tensit of Sample g/mL I Nonel None n/a n/a 1310 n/a n/a n/a n/a 5.O0e-O1 n/a

"95T003754 | % Water by TGA using Mettler % None None 100.5 n/ 65.42 65.50 65.46 0.12 n/a n/a n/a
S95T003754 DSC Exotherm Dry Calculated lJoutes/gDry 1.0e+O1 400.D n/a n/n O.O0e+OO 0.O0e+DO O.O0e+00 0.00 n/a n/a n/a
S95T003754 I DSC Exotherm using Mettler |Joules/g - .+01 4A0.fl 92.44I n/aI 0.O0c+0O O.O0e+ 0.00e.001 0.00 n/a n/a n/a
S95T003755 F Alpha of Digested Solid lJ/ f-1.0 | 41.01 92.97 <4.24e-03 1.830-0] 1.Y7e-01| 1.76o-O1 7.371 n/al 4.98e-03 7 73E.00

Limit violated
Selected Limit

U.,
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worklistrpt Version 2.1 05/15/95 WH C .
11/22/95 11:23 LABCOD7WDatP-157 REV 0LABCORE, Data Entry Template for Worklist#

Analyst: 5/7)P Instrument: DSC01 Z c0c/ Book # za2/uV

Method: LA-514-113 Rev/Mod C- WHC-SD-WM-DP- /-7, REV.
Worklist Comment: BX- 112 DSC PLease run under N2. PRIORITY.

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 STD

95000202 BX-112

95000202 BX-112

2 SAMPLE S95TD03754 0

3 DUP S95T003754 0

DSC-01

DSC-01

DSC-01

SOLID 2J. .. t, 3 N/A Joules/g

SOLID N/A 0 Joules/g

SOLID / ) N/A Joules/g

Final page for worklist #

fnalyst Signgture{ Date

~~b ~j L ao &r

/11
Analyst Signature /

Data Ent C mments: v .

Units shown for QC (SPK & Sm) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

Page: I

3729

3729

Date



SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES _53 TO E

DSC STD 12Ni4A File: 00015.00± DSC METTLER 21-Nov-95
8.020 mg Rate: 10.0 'c/min Idont: 0.0 222-S Laboratory

A

:3-" integration

a

ca Delta H1 211 mJ
c 26.3 J/g

Peak 157.7'C
15.5 mW

-~.i0 16 0, 80 -



S95T003754 N2
29.920 mg Rato: 10.0 'C/irn Idont: 0.0

21-Nuv-95
222-3 Laboratory

A

Integration
Delta H 112 mJ

3.8 J/g
Peak 249.4'C

-1.5 mw

Integration
Delta H26855 mJ

897.6 J/g
Peak 107.3*C

-91.4 mW

200.
T -~ --- ~- T -r -- * *

300. 400. 'C

File: 00022.001 DSC METTLER

I
c,

S

0
U-]

C)

Co
0

0
-D

'N

2)

rn

2%.~~

100.



S95T003754 DUP N2 File: 00024.001 DSC METTLER 21-Nov-95
27.237 mg Rate: 10.0 'C/min Idont: 0.0 222-3 Laboratory

A

Integration

Delta H 103 mJ

3.8 J/g

\Peak 251.4*C
-1.4 mW

Integration
Delta H31580 mJ

l159.4 J/g -

'I ,' m

Peak 105.3,C m !<
- -01.8 mw

100. 200. 300. 400. C



worklistrpt Version 2.1 05/15/95 WHC-S W _ 57L11/22/95 11:18 MDP- 1  'EV. ,LABCORE Data Entry Template for orklist#

Analyst: Instrument: DSC01 DJcC, Book # /9 ,

Method: LA-514-114 Rev/Mod I
WHC-SD-WM-DP- / , REV.

Worklist Comment: PE BX112 DSC

GROUP PROJECT S TYPE SAYPLE# R A ------- TEST------ -MATRIX ACTUAL FOUND DL UNIT

I STD

95000202 RX-112

95000202 BX-112

95000202 BX-112

95000202 SX-112

2 SAMPLE S95T003746 0

3 DUP S95TD03746 0

4 SAMPLE 5951003750 0

5 DUP S95T003750 0

DSC-03

DSC-03

DSC-03

DSC-03

DSC-03

SOLID 4ZYV ?V1 N/A Joutes/g

SOLID N/A )

SOLID

Joules/g

/) N/A Joutes/g

SOLID N/A )

SOLID

Joutes/g

(5 j N/A Joules/g

Final page for worklist #
C WAD CIt
ialyst SigngLure

\Jcife 6tH
';11IT

Date Ana yst Signature

(wnAvuu
Qcru Ltt

if Z7

Sq5Tosmz A przd(LCA an tadoeFrM &.+ 5q~v~ UYc h & MCLL H o
f 1/ 2?1 45

M64, 2r

j
Data Entry Comments: Sc TtQ376 c/c( ai, 4 o oy man/

WAIt a dLLI/ a f

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. 56

Page: I
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Date



Curve 1: USC
File info: INDii2iOi Tue Nov 21 07: 55: 04 1995
Sample Weight: 6.860 mg
12N14A Indium at IOC/min

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES o2/O / .

26.0 X 157.666 *C

24.0 X2 162.966 *C
Peak 159.513 *C

22.0 Area 195.075 mJ

20.0 AH 28.437 J/g
Height 20.150 mW

18.0 -1

16.0 -

14.0 -

12.0 -

10.0 -

Onset 158.006 *C /
8.0

6.0

4.0F7

2.0-

150.0 154.0 15B. 0 162.0 6. 70
N2, EXOTHERM DOWN

ToWIP: i0gs C TIMI:
TLNPL 170.0 C

0.0 min nATM1: 10.0 C/min
Temperature (*C) JD SPELLMAN

PERKIN-ELMER
7 Series Thermal Analysis
Tue Nov 21 17: 32: 38 1995

LI.

4-j
fa

'4,
-Id

C)
Ca
C
C.

0
-t

C)

-n
-4

13

System



Curve 1: OSC
File Info: SAM1I2iO3 Tue Nov 21 18 26: 33 1995
Sample Weight: 32.490
S95T003746

mg

325.0 Xi 35.000 *C
32ll5.0l'

Peak 119.562 'C

Area 47573.050 mJ

AH 1464.237 J/g

Height 246.724 mW

Onset 103.354 *C

100.0 200.0 300.0 400.0

exotherm down, N2 purge gas
> 30.0 C ThfL: o.o min RATE:

00.0 C

Temperature (*C)
10.0 C/.In

SM FULTON
PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 20: 14: 51 1995

LU
cc
[I

-

n

U.

4-)

300.0

275.0

250.0 -

225.0 -j

200.0 -

175.0 -

150.0-

125.0 -

100.0-

75.0 -

50.0-

25.0-

9CD)



Curve I: DSC
File info: SAM112104 Tue Nov 21 21:05:32 1995
Sample Height: 11.160 mg
S95T003746 DUP

120.0 X2 148.866 'C

Peak 109.171 *C

110.0 Area 15524.585 mJ

AH 1391.092 J/g

Height 64.223 mW
100.0 -E

Onset 75.054 'C n =

c 90.0 -
U-:

(P 80.0 -

70.0 -

60.0-

50.0-

100.0 200.0 300.0 400.0

exotherm down, N2 purge gas Temperature (C) SM FULTON
TW: 30.0 C TZIC1. 0.0 sin PATEL, 10.0 C/sin PERKIN-ELMERen o"." c 7 Series Thermal Analyasi System

Tue Nov 21 21: 09: 18 1995



Curve 1: DSC
File info: SAMII2105 Tue Nov 21 22: 19: 21 1995
Sample Weight: 24.290 mg
S95T003750

KX 35.000 'C
X2-6 4 933 *Cl

175.0 1

150.0 -

125.0 -

100.0 -

75.0 -

I Peak A 113.792 'C
Area 32385.854 mJ

AH 1333.300 J/g
Height 118.856 MN

Onset 80.871 *C

100.0 200.0 300.0 400.0

exotharm down, N2 purge gas
B: 0 C TZI:e 0.0 min RATL:mA! oEo a

10.0 C/mIn
Temperature (*C) SM FULTON

PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 22: 24: 53 1995

0

Ij.
4-)
to

'9

Mi

$

50.0



Curve 1: DSC
File Info: SAMII2106 Tue Nov 21 23: 21: 17 1995
Sample Weight: 41.360 mg
S95T003750 DUP

400.0

350.0

300.0

250.0

200.0

150.0

100.0

50.0

Xi 35.000 *C

X2 182.933 *C

Peak 123.542 *C

Area G0495.73 mU

AH 1462.649 J/g

Height 302.112 mW

Onset 108.453 *C

100.0 200.0 300.0 400.0

- exotherm down. N2 purge gas
Tflwk 30.0 c flMc: 0.0 mln RATE: tO.0 C/sin
-nISt 5O.0 C

Temperature (C) SM FULTON
PERKIN-ELMER
7 Series Thermal Analysis System
Wed Nov 22 00: 25: 42 1995

LA_

co

C 9
6a

-<



worklistrpt Version 2.1 05/15/95 WH-S-M-P-157, REV. 0
12/01/95 13:28

LABCORE Data Entry Template for Worklist#

Analyst: Instrument: DSC01 Book #

Method: LA-514-113 Rev/Mod ___R

WHC-SD-WM-P-/ji, REV._
Worklist Comment: Dry DSCs for BX- 112. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

95000202

95000202

95000202

95000202

95000202

95000202

Bx-112

BX-112

Bx-112

BX-112

BX-112

BX-1i12

nalyst Signature

SAMPLE

DUP

SAMPLE

DUP

SAMPLE

DUP

S95T003746

S95 003746

S951003750

5957003750

S95T003754

595T003754

DSC-02

DSC-02

DSC-02

DSC-02

DSC-02

DSC-02

SOLID

SOLID

SOLID

SOLID

SOL ID

SOLID

Final page for worklist #
tiaju I L I:~/] i__

Date I

N/A

N/A

N/A

__/A

N/A

N/A

4000

Analyst Signature Date

Data Entry Comments:

Page: 1

4000

Joules/g

Joules/g

JouLes/g

Joules/g

Joules/g

Joules/g

Dry

Dry

Dry

Dry

Dry

Dry

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

62z



worklistrpt Version 2.
11/22/95 11:22

1 05/15/95 WHC-7
LRtSD-WM-DP- 57 rLABCORE' Data Entry TempAteY'd Worklist#

Analyst: _7 Instrument: TGA01 7.4c/ Book # 5 g

Method: LA-560-112 Rev/Mod WHC-SD-wM-P /57, REV.

Worklist Comment: BX-1 12 TGA. Please run under N2. PRIORITY.

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------- MATRIX ACTUAL FOUND DL UNIT

1 STD

95000202 SX-112

95000202 BX-112

2 SAMPLE 595T003754 0

3 DUP S95T003754 0

TGA-01

TGA-01

TGA-01

SOLID 57q r0 N/A %

SOLID N/A A '/.2- %

SOLID N/ ( Q fl/A %

Final page for worklist #

A ystsintie Date ,
V tu

61(/2%q/I6

AnalystSignature '

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

Page:

3730

3730

Date3
Date



SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES / TOc&7.

TGA STD 65NBA
60.764 mg Ratc: 10.0

Filc:00014.001

Ident: 0.0'C/min

TG METTLER
222-S Laboratory

2 i-Nov-95

Step Analysis
i4o ight-36.49 mg

50-, . 1±1001.
150.

* I 1 I I I

.

4

c)
E

cu

m

A- ~1~~

-60.05 %
ResiC. 24.27 mg

39.95 %
Dpeak 138.3*C

50 . 10 0.



395T003754
22.232 mg

N2
Rate: 0.0

Filc:00023.001

Ident: 0.0*C/min

TG METTLER
222-S Laboratory

21-Nov-95

Step Analysis
Height-14.54

ResiC.

Dpeak

In g
-65.42 %

7.69 mg
34.58 %

93.00C

100. 200. 300. 400.
I r -rn---r----r -

E1

C'

r
9
0,
0

C
-n

m

|



S95T003754
18.988 Big

DUP N2
Rato: 10.0

Filc: 00025.001

Ident: 0.0'C/mIn
TG METTLER
222-3 Laboratory

21-Nov-95

step An aIsis
Height-12.44

ResiC.

Dpeak

Rig
-65.50 %

6.55 mg
34.50 %
69.0 C

±00.

I I I I I I I I q

200. 300. 400.

C"

If)

S
C)
CO

a
-t

N

m
C



worklistrpt Version 2.1 05/15/95
11/22/95 11:17

WHC-SD-WM-DP-15 7, REV. 0 Page:

LABCORE Data Entry Template for Worklist#

Analyst: 5z Instrument: TGA01 c,, c3 Book # 6 z/&9

Method: LA-514-114 Rev/Mod C-1

Worklist Comment: PE BX- 112 tga WHC-SD-WM-DP- /97, REV._

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

I STD

95000202 BX-112

95000202 BX-112

95000202 BX-112

95000202 SX-112

2 SAMPLE S95T003746 0

3 DUP 5951003746 0

4 SAMPLE s95T003750 0

5 DUP S957003750 0

TGA -03

TGA-03

TGA-03

TGA-03

TGA-03

SOLID iiz. 6 . N/A %

SOLID N/A "5 y), %

SOLID 515ik (,,20 N/A %

SOLID N/A 6,3 37 %

SOLID (,3.37 13.2 N/A %

Final page for worklist #

'Analyst Sg ture

\(r4U

Data Entry Comments:

-2
D- ~ ateo 6"Arn AnI st Si

&zuThu tX UeaAxtn. Paxt2Th
____, VAI [1,E Wkl oqzn.

gnature I 'Date

JLLQ- 4D s4oI-h

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

I
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Curve 1: TGA
File info: TERII2101 Tue Nov 21 07: 47: 10 1995
Sample Weight: 24.173 mg

65N8-A Terliq

100.0

90.0

80.0

70.0--
w

60.0-

50.0

40.0-

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES _TfTO

-xi 24.690 *C

X2 296.791 *C

*1~

I

*1

-I

Yi 99.862 Wt. %

Y2 9.822 Wt. %

AY -6 40 t. %

-- .-V~~--.- )--~ Tb
50.0 100.0 150.0 200.0 2 .0

Jr
V
CO
tp

0
-u

Cr
"-.4

20
m

C

N2 10C/MIN
TEMt: 3 C TIE t
TiWC: 8001 c

0.0 mn RATHI: ±0.0 C/Sn
Temperature (*C) JD SPELLMAN

PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 17: 39: 44 1995

"C-
2:
0
0)
C

C
-n

K

rn
-C



Curve 1: TGA
File info: SAM1i2103 Tue Nov 21 1:30:51 1995
Sample Neight: 32.917
S95T003746

100.0 -

90.0 -

80.0-

70.0 -

60.0-

50.0-

40.0-

mg

xi 28.2B3
187.029I X2

*C

0C

YI 99.921 Nt. Z

Y2 44.330 Nt. %

AY -55.591 Nt. %

100.0 200.0 300.0

IOC/MIN N2
TOWS: Be.0 C TZIM:
ThWn;twCo.0 C

0.0 mmn RATS: 10.0 C/.In
Temperature (*C) SM FULTON

PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 19: 04: 17 1995

4.

3Ca,
(9

U)

C)

i
9
Co
C

F
a
-u

K

K
22
m
C

400.0



Curve 1: TGA
File info: SAM112104 Tue Nov 21 2108:37 1995
Sample Weight: 17.745 mg
S95T003746 DUP

100.0

90.0 -

Xi 28.789 'C

X2 156.903 *C

99.858 Nt. %

Y2 37.555 Nt. %

AY -62.304 Nt. %

80.0

70.01

60.0

50.0

40.0

30.0

100.0 200.0 300.0 400.0

IOC/MIN N2
TOWfL 3:85 T""
TE9a Wt S

Temperature (*C)
0.0 li" RAT' 0.0 C/"

SM FULTON
PERKIN-ELMER
7 Series Thermal Analysis System
Tue Nov 21 21: 14: 57 1995

4-3

4-3
-C
ci

w
-'~1
C,

39
C')

cn

X1
Cl

-7

rn

9



Curve 1: TGA
File info: SAM112105 Tue Nov 21 22:15:25 1995
Sample Weight: 16.036 mg
S95T003750

Xl 32.197 'C

X2 161.051 *C
100.-0 ' 23.2Wt%I 100.196 Nt. %

90.0 7Y0.063.372 t.

70.0

50.0~

50.0
~~1 <

40.0

30.0

100.0 200.0 300.0 400.0

IOC/MIN N2 Temperature (UC) SM FULTON
Te S: TIMUL: o.o min RATu: 10.0 C/Min PERKIN-ELMER

7 Series Thermal Analysis System
Tue Nov 21 22:31:24 1995



Curve 1: TGA
File info: SAMII2106 Tue Nov 21 23:26:24 1995
Sample Weight: 28.341 mg
S95T003750 OttP

X1 25.383 *C

100.0 X2 1C

Y2 36.483 Nt. %
90.0 AY -63.515 Wt. %
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T1,1": ln TINE: 0.0 min RATML 10.0 C/.in PERKIN-ELMERTawmc a 0 7 Series Thermal Analysis System

Wed Nov 22 00: 32: 42 1995



worklistrpt Version 2.
12/05/95 10:35

1 05/15/95 WHC-SD-WM-DP-157, REV. 0
LABCORE Data Entry Template for Worklist#

Instrument: TGAO 3 Book# MA8-A
Method: LA-514-114 Rev/Mod 1 -

Worklist Comment: Please run BX-1 12 TGAs under N2. bdv
WHC-SD-WM-Dp- 157, REV._/

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 STD

95000202 BX-112

95000202 BX-112

2 SAMPLE S95T003746 1

3 DUP S95T003746 1

TGA-03

TGA-03

TGA-03

SOLID 59W 7 N/A 'C

SOLID N/A 02%

SOLID 60.72 61 N/A %

alyst Signature

Vi d \

Final nage for

Date ! 2/jqC

<iBitiv-i(r
/ I

worklist #

Analyst Signature

4003

/A-;
Date

CA

JaAMP(g PCDJLLC& a- hWcrd t&4tmnss fD '
,3-9 itZa(

Units shon for QC (SPK & SD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

713

Analyst: ot5

Page:

4003

Data Entry Comments:

6



worklistrpt Version 2.1 05/5/95
12/Oh/9S 15:26

WHC-SD-W M-DP-157, REV. 0
LABCORE Data Entry Template for Worklist#

Analyst: \.s Instrument: TGAO r Book # tiN-A
Method: LA-560-112 Rev/Mod WNHC-SD-WM-DP-/f, REV./

Worklist Comment: Please run BX- 112 TGAs under N2. bdv

GROUP PROJECT S TYPE SAMPLE# R A ------- TEST------ MATRIX ACTUAL FOUND DL UNIT

1 STD

95000202 BX-112

95000202 BX-112

2 SAMPLE S95T003746 0

3 DUP S95T003746 0

TGA-01

TGA-01

TGA-01

SOLID - N/A %

SOLID N/A %

SOLID - - N/A %

Final page for worklist #

Analyst Sig ature Date

04cr
LAa S

Analyst Signature

rtnrmea+m
[kSed.

Data Entry Comments:

Units shown for QC (SPK & SD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

74

Page: 1

4003

4003

IDate

12101195 15:26

I



Curve 1: TGA
File info: TER120401 Mon Dec 4 18 36: 35 1995
Sample Weight: 24.774 mg

65NB-A Terliq

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
Q2MPLLETERFIED-THE-CALIBRATON/AALYSIS-QN- PAGES -7. -;- -/-

X2 297.146 'C
100.0 99. .930 .- Wt

Y2 .612 Wt.%

90.0 AY -60.3 Nt.X

i
80.0

70.0T
3

60.0 -

50.0

40.0---- ~.- --- .------

TT I-
50.0 100.0 150.0 200.0 250.0

N2 10C/MIN Temperature (*C) JD SPELLMAN
TEPI: 3M a TZIEU: 0.0 min RATM: 10.0 c/mn PERKIN-ELMER
TpWt 30000 C 7 Series Thermal Analysis System

Tue Dec 5 04: 36: 24 1995



Curve : T6A
File info: SAM12040i Mon Dec 4 20:32: 45 1995
Sample Weight: 17.990 mg
S95T003746

NT

oh)

.4 J

a

CD

3C
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1OC/MIN N2
-h .: S TZWkU

Temperature ('C)
0.0 uan RATt: 10.0 C/mSn

JD SPELLMAN
PERKIN-ELMER
7 Series Thermal Analysis System
Mon Dec 4 20: 36: 09 1995
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Curve 1: TGA
File info: SAM120502 Tue Dec 5 03.42:41 1995
Sample Weight: 21.542 mg

S95T003746 DUP

100.0 -

90.0 -

80.0

7.0 j
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50.0 j
40.0 -

vt n -

4Y -61.77 Nt. %

Y_-t4 %-J i.
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1OC/MIN N2
T=t: .80 C TIMU'Euw't cog .0 C

Temperature ('C)
0.0 sin RATUS: 10.0 C/mIn

JO SPELLMAN
PERKIN-ELMER
7 Series Thermal Analysis System
Tue Dec 5 04:19:48 1995
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DISTRIBUTION SHEET

To From Page 1 of 1
Distribution Data Assessment and Interpretation .

____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___ Date: 02/15/96

Project Title/Work Order
WHC-SD-WM-DP-157, REV. 1 "Final Report for Tank 241-BX-112,

EDT NO.: /01>

Auger Samples 95-AUG-047 and 95-AUG-048" ECN NO.: 629011

Text With EDT/ECN
Name MSIN all Attach ONLY

Pacific Northwest Laboratory
R. Gormsen
J. Harris
L. Silvers

U.S. Department of Energy, R
C. A. Babel

Westinghouse Hanford Company
J. N. Appel
H. Babad
J. M. Conner
S. D. Estey
G. D. Forehand
V. W. Hall
D. C. Hetzer
J. E. Hyatt
L. Jensen
N. W. Kirch
M. J. Kupfer
J. E. Meacham
K. L. Powell
L. W. Shelton
B. C. Simpson
M. J. Sutey
T. T. Tran (LATA)
J. A. Voogd
L. R. Webb
Central Files
EDMC
LTIC
TCRC
TFIC (Tank Farm I
Washinaton State

nformation Center)
Deoartment of Ecology

Single-Shell Tank Unit Manager
A. B. Stone
U. S. Department of Energy
Jim Poppiti
12800 Middlebrook Rd.
Trevion II, EM-36
Germantown, MD 20874

K7-28
K7-22
P7-27

S7-54

G3-21
S7-30
R2-12
R2-11
S7-31
T6-03
S6-31
53-31
R2-12
R2-11
H5-49
57-15
T6-04
H5-49
R2-12
T4-07
B1-44
H5-03
T6-06
A3-88
H6-08
T6-03
R2-12
RI-20

B5-18

X
X

X

X

X
X
X
X

X

X
X
X
X
X

X

X
X

X
2
X

X

X

X

X

X

X

X

X

X

X

J.
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K.


